Abstract. For non-negative integers n we determine the roots of the trinomial X p n − aX − b, with a = 0, over a finite field of characteristic p.
Throughout q = p k where p is a prime and k is a positive integer. Let F q be the finite field of order q, F * q be the set of non-zero elements of F q and F q [X] be the ring of polynomials in the indeterminate X over F q . In this article we determine the roots of the trinomial f ∈ F q [X] given by
where n is a positive integer. Throughout we assume a ∈ F * q as otherwise f is a binomial and the factorisation is known, see [3] . The trinomial (1) has been considered in [2] for the case a = 1. The article [4] mainly considers the case where n divides k. There is one result in [4] concerning the general case which we include below (see Lemma 2) . We determine all roots of the trinomial (1) in Theorem 3 below and then cast these against the previous results described above.
We make use of the following lemma. This is essentially [1, Theorem 57]. Lemma 1. For positive integers r and k = md define
If n is a positive integer satisfying gcd(n, k) = d, then I n = I d .
The following lemma appears as Theorem 2 of [4] . Lemma 2. Let q = p k , n be a positive integer and f (X) = X p n −aX −b where a ∈ F * q and b ∈ F q . Then, in the field F q , f has either zero, one or p d roots where d = gcd(n, k). ROBERT COULTER AND MARIE HENDERSON * Following the statement of Theorem 2 in [4] the author remarks that it seems difficult to characterise the roots of (1). The following theorem gives the full solution to this problem. Otherwise f has p d roots in F q given by x + δτ where δ ∈ F p d , τ is a fixed element of F q satisfying τ p n −1 = a and, for any c ∈ F * q satisfying
Proof. For any y ∈ F q we have y p nm = y p k(n/d) = y. It follows that α 
Suppose we have y p n = ay + b for some y ∈ F q . Given an integer i,
where we have used the identity β r = a p nr β r−1 +b p nr , for 1 ≤ r ≤ m−1. 
For 0 ≤ i ≤ m − 2 we have (a t i ) p n = (a p n(i+1) +···+p n(m−1) ) p n = a t i+1 a.
For i = m − 1, (a s m−1 ) p n = 1. We thus have
